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INTENSITY  OP  SYNTHESIZING  GLYCOGEN  FROM  VARIOUS  GLYCOGEN* FOR KING 
AGENTS  WITH  FUNCTIONAL  SHIFTS  IN  ANIHAL  ORGANISM 


Z.  N.  Tupikova,  H.  I.  Prokhorova,  V.  A.  Vilkova,  n.  D.  Yes 

(Physiological  Institute  ia.  A.  A.  Utonskiy  of  Leningrad  University, 
Laboratory  of  Biocheaistry  of  Nervous  Systea  and  Hetabolisa) 


Presented  in  the  present  report  are  naterials  on  a coaparative 
study  of  the  intensity  of  synthesizing  glycogen  in  the  large 
heaispheres  of  the  brain  for  various  glycogen-for aing  agents  with 
functional  shifts  in  the  organise  of  the  aniaal. 


The  study  was  perforaed  on  white  rats  weighing  100-200  g. 
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Serving  in  the  capacity  of  the  glycogen  predecessor  were 
glucose-1-  -C1*  Lactate  - 1-3-C**,  and  acetate  - 1-C**,  which  were 
introduced  subcutaneously  at  a calculated  10-20  pc  per  100  g weight. 

The  length  of  radioactive  exposure  was  froa  10  ninutes  to  2 hours. 

I I 

Caffine  and  chlora lhydrate  were  adninistered  subcutaneously  at  50  ng 
per  100  g weight,  aainazine  - 3-4  ng,  insulin  - 2 units,  adrenalin  - 
1 ng  per  100  g weight  of  the  aninal. 

Glycogen  was  isolated  fron  the  large  henispheres  of  the  brain  by 
the  nethod  of  Kerr  in  the  Le  Baron  nodification  [6].  The 

| 

concentration  of  glycogen  was  deternined  by  the  aaount  of  glucose 
forned  after  acid  hydrolysis. 

The  radioactivity  of  the  glycogen  was  deterained  by  calculating 
the  nuaber  of  pulses  in  the  glycogen  residue;  the  concentration  of 
lactic  acid  - by  the  aethod  of  Barker  and  Suaaerson  [5],  its 
radioactivity  - in  the  residue  of  the  zinc  lactate.  The  radioactivity 
of  the  glucose  was  deterained  in  the  glucosazone  residue.  The  nuaber 

t • 

of  pulses  were  calculated  froa  the  "Volna"  device  using  end  counter 
TBFL-25. 


The  obtained  results  were  processed  statistically.  The  values  of 
the  Bean  arithaetic  (d)  with  error  (t a)  are  shown  in  the  tables. 


DOC  * 031 3a 


PAGE  til 


It  was  established  that  every  5 ain  after  introduction  of  the 
radioactive  acetate  - 1-C»*  - the  specific  activity  (SA)  of  the 
glycogen  in  the  brain  constituted  a significant  value  - 106 
imp/min/mg.  The  maxiaal  values  of  the  SA  of  brain  glycogen  were  found 
in  experiments  with  30-60  ainutes  of  exposure.  This  index  decreased 
somewhat  thereafter.  It  should  be  mentioned  that  the  curve 
representing  the  change  in  radioactivity  of  the  homogenate  in  these 
experiments  is  more  sloping  [4],  Comparison  of  this  curve  with  the 
curve  representing  the  change  in  the  SA  of  brain  glycogen  in  time 
indicates  the  active  entry  of  the  acetate  into  the  glycogen. 

The  use  of  narked  lactate  with  a single- hydrocarbon  tag  (lactate 
- 1 -C * *)  did  not  aake  it  possible  to  show  a significant  amount  of  it 
in  the  brain  glycogen  [2-4],  Therefore,  in  the  course  of  further 
study  on  the  intensity  of  synthesizing  glycogen,  we  used  lactic  acid 
Mith  a solid  hydrocarbon  tag  - lactate  - 1-3-C»*.  The  studies  which 
were  conducted  revealed  that  the  maximal  SA  of  brain  glycogen  in 
these  experiments  was  found  within  60  minutes  after  the  isotope  was 
introduced,  *hen  it  constituted  121  iap/min/pmole  of  lactate  on  the 
average. 

As  we  see  from  the  results  presented  in  Table  1,  glucose  is  most 
actively  used  in  glycogen-formation  processes  in  the  brain.  Within 
one  hour  after  introduction  of  the  radioactive  compound,  the  SA  of 
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the  brain  glycogen  was  more  than  60°/o  of  the  SA  of  glucose. 

According  to  our  data  acetic  and  lactic  acids  also  participate  rather 
intensively  in  the  synthesis  of  glycogen  in  the  large  heaispheres  of 
the  brain,  although  the  use  of  these  compounds  in  glycogen  formation 
is  approximately  three  tines  lower  than  the  use  of  glucose.  Based  on 
published  data  [1,  7,  8]  we  assuae  that  the  synthesis  of  glycogen  in 
the  brain  froa  lactate  and,  probably,  froa  acetate  as  well,  occurs 
not  as  the  result  of  the  reversibility  of  all  glycolysis  reactions, 
rather  as  a result  of  the  routes  taken,  which  guarantee  that  energy 
barriers  will  be  overcone* 

The  adninistr ation  of  chloralhydrate  (Table  2)  to  animals  led  to 
a noticeable  drop  in  the  SA  of  brain  glycogen,  although  under  these 
conditions  the  SA  of  the  predecessor  - radioactive  lactate  - dropped 
to  the  sane  degree.  As  a result  of  this  the  relative  specific 
activity  (RSA)  of  the  glycogen  remained  virtually  unchanged.  During 
excitation,  which  was  caused  by  an  injection  of  caffine,  the  S A of 
the  lactate  in  the  brain  decreased  5.5  tiaes,  glycogen  - 2.7  tines. 
Thus,  the  RSA  of  the  glycogen  rose  to  43. 9°/0. 

The  data  shown  in  Table  3 indicate  that  the  SA  of  the  glycogen 
dropped  noticeably  as  compared  to  the  ncrm  under  all  effects,  while 
the  total  activity  of  the  honogenate  of  the  tissue  renained  almost 
unchanged  (with  the  exception  of  experiments  where  caffine  was 
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introduced,  in  which  case  it  decreased) . 


In  experiments  using  g lucose-  1-6-C (see  the  figure)  the 
intensity  of  glycogen  synthesis  in  the  brain  in  all  effects  studied 
by  us  was  lower  than  for  the  norm.  The  most  drastic  slowing  of 
gl ycogen-f oraation  was  observed  in  experiments  with  adrenalin  and 
insulin,  which,  as  we  know,  greatly  disturb  hydrocarbon  exchange. 
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Table  1.  Intensity  of  synthesizing  glycogen  in  brain  from  various 
radioactive  predecessors.  KEY:  (1)  Radioactive  substance,  (2) 
Specific  activity,  imp/min/g  of  tissue,  (3)  Glycogen,  (4) 

Predecessor,  (5)  Introduction  of  c»*  (relative  specific  activity), 
°/o,  (6)  Glucose-  1 - 6-C*  4 , (7)  Acetate-1-C»  4,  (8)  Lactate-1 -3-C  » 4,  (9) 

*In  experiments  with  acetate-C‘4  the  radioactivity  of  the  hoaogenate 
of  the  tissue  was  used  conditionally  for  the  specific  activity. 
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Table  2.  Use  of  radioactive  lactate-l-3-C1 4 for  synthesizing  glycogen 
of  brain  for  various  functional  shifts  in  animal  organisms.  KEY:  (1) 
Conditions  of  experiment,  (2)  Specific  activity,  imp/min/g  of  tissue, 
(3)  Glycogen,  (4)  Lactate,  (5)  Specific  activity  of  glycogen/specific 
activity  of  lactate,  (6)  Norm,  (7)  Chloralhy drate,  (8)  Caffine. 


i 


DOC  =*  0313a 


PAGE  *#*3 


Fig.  1.  Use  of  glucose- l- 6-C‘ * for  synthesizing  glycogen  in  brain 
during  various  functional  shifts  in  aninal  organises:  1 - non,  2 - 
chloralhydrate,  3 - caffine,  4 - aainazine,  5 - adrenalin,  6 - 
insulin.  KEY:  (1)  specific  activity  of  glycogen,  °/0  to  the  nora. 
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Table  3.  Use  of  radioactive  acetate- 1-C»*  for  synthesizing  brain 
glycogen  during  various  function  shifts  in  aniaal  organise.  KEY:  (1) 
Conditions  of  experiaent,  (2)  Specific  activity,  inp/ain/g  of  tissue, 
(3)  Glycogen,  (4)  Acetate,  (5)  Specific  activity  of  glycogen/specific 
activity  of  acetate,  (6)  Nora,  (7)  Chloralhydrate,  (8)  Caffine,  (9) 
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